have distinguished 3 subpopulations characterized by low, intermediate, and high levels of pressure response. An hypothesis has been advanced, based on population testing and family studies, that the hypertensive response to steroids is determined genetically by a simple autosomal mechanism Becker, 1969) . It is postulated that 3 distinct phenotypes can be identified by the level of pressure response and that these phenotypes correspond to the 3 possible genotypes of an allele pair, wherein one member of the pair determines a high level of response and the other member a low level of response. This genetic hypothesis holds proReceived 25 January 1972. minent interest in the field of ophthalmology as it is also postulated that the 3 phenotypes represent prospective primary open-angle glaucoma cases, glaucoma carriers, and normal noncarriers Becker and Hahn, 1964) . More recently, steroid responsiveness has been related to phenylthiourea taste testing (Becker, 1969) , diabetes mellitus Armaly, 1967) , thyroid function (Becker and Kolker, 1969) , and myopia (Podos, Becker, and Morton, 1966) . Becker (1967 and 1971) and Armaly (1965 and 1966) are the main proponents of a genetic explanation for the heterogeneous steroid response. Mention of selected findings from the work of these investigators will be helpful in defining the purpose and approach of the present study.
Working independently, each investigator selected a different parameter of intraocular pressure response to characterize phenotypic reaction to topical steroid. Armaly separated 3 levels of responsiveness on the basis of change in pressure in the treated eye while Becker used the criterion of final pressure in the treated eye. Table I gives the specific criteria used by Armaly (1965) and Becker (1965) Becker with genotypes assigned as shown in Table I . Although there are minor differences in allelic nomenclature, the single gene models for each parameter of steroid responsiveness were similar. Observed offspring segregation data, reproduced in Table II conformed closely to the ratios expected for monogenic inheritance .
Theoretical objections to the monogenic hypothesis have been raised (Frangois, Heintz-De Bree, and Tripathi, 1966; B. Schwartz, 1966; Levene et al, 1967; Spaeth, 1966 and and data have been presented which are in conflict with some of the observations of Becker and Armaly (Francois et al, 1966; Spaeth, 1966 and Method General descriptions of the study protocol and the local twin register from which participants were drawn were presented at the First International Symposium on Twin Studies (Reuling and J. T. Schwartz, 1970; J. T. Schwartz, 1970) . Subjects were monozygotic (MZ) and like-sex dizygotic (DZ) twins with essentially normal eye examinations. All had volunteered after being fully apprised of the rigorous schedule of eye drops and return visits. Zygosity was determined on the basis of blood serotyping including ABO, MN, SsU, P, Rh, Kell, Lewis, Duffy, Kidd, Diego, and haptoglobin type.
Each twin was placed on a regimen of 0-1% dexamethasone* ophthalmic drops to the right eye 3 times daily for 4 weeks. Each was provided with a pocket calendar to record times drops were taken, and, of equal importance, to enter a note of any drops missed.
Participation in the study required approximately 7 * 0-100 dexamethasone phosphate equivalent, Decadron (Merck, Sharp, and Dohme). As shown in Table III , the MZ and DZ populations were in reasonable balance for age. Average initial intraocular pressure was nearly identical for the MZ and DZ populations, being 13-9 and 14-0 mm Hg respectively. Comparison of steroid response showed no significant differences on the basis of age, race, or sex, and therefore, the data for these subgroups were combined. Likewise the response among individuals did not differ by zygosity. Table IV Five of the 126 individuals included in Table IV experienced a pressure rise into the highest level before completing 4 full weeks of medication. (Penrose, 1949; Clark, 1956 (Holzinger, 1929) =" 100-'0,CDZ increase in co-twin disparity had their medication been continued. Accordingly, for the 2 MZ pairs where medication for one member was terminated at 3 weeks, the data were treated as in row 1 to minimize the intrapair difference. Conversely, for the single DZ pair the data were treated as in row 2.
Estimates of HI were relatively low by all methods of quantitative analysis, being higher for the parameter final pressure than for change in pressure. The F test was used initially to assess In view of the negative nature of the findings, it is appropriate to examine the likelihood of failure to detect differences of various sizes between the MZ and DZ populations if in fact a difference did exist. For this purpose, the power of the F test to detect significant differences in intrapair variance (MZ vs DZ) was examined. In Fig. 3, (Noether, 1967) was * The distributions shown in Fig. 1 Caution is necessary in applying these observations. Since the present twin study was designed to reexamine an existing hypothesis, the method of topical steroid provocation and parameters of response were selected to agree with those upon which the hypothesis was founded, recognizing the problems inherent in the use of topically applied corticosteroid as a pharmacogenetic agent (B. Schwartz, 1966 
Summary and Conclusions
A twin study was undertaken to re-evaluate a widely held monogenic hypothesis relating to the ocular hypertensive steroid response. Low estimates of heritability were found which fail to support a strongly dominant role of inheritance in determining the described parameters of steroid response. Results of the study suggest that non-genetic factors play a major role in determining variation in the ocular response to a 4-week course of topical 0-10% dexamethasone. This new finding marks the need for further investigation of the determinants of this clinically important phenomenon.
